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Overview oy

INFRASTRUCTURE

Timeline and Budget Barriers
* Project start date: 10/2011* e Lack of current hydrogen refueling
* Total DOE funds received to date: infrastructure performance and
$1,185k availability data

e FY16 DOE funding: $200k Partners

* FY17 planned DOE funding: * Industry and agencies listed on
300k collaborations slide

*project continuation and direction
determined annually by DOE
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Relevance: Evaluating Existing.Stations/Equipment

A very young market

e 27 retail stations in CA

e 925 registered FCEVs in CA (CARB -
Oct, 2016)

 Multiple technological approaches

First Element, Costa Mesa, CA. Photo: NREL

Objectives

e Use existing stations as real-world guide
for future innovations

e |dentify issues for research
e Have results readily available

ITM Power, Riverside, CA. Photo: NREL
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Approach: NFCTEC Data/Analysis/Results.Handling

Bundled data (operation
and maintenance/safety)
delivered to NREL quarterly

Internal analysis ==
completed quarterly |

NREL’s National Fuel Cell
Technology Evaluation Center

Confidential

> CDPs
Detailed Data Products (DDPs) Composite Data Products (CDPs)
* Individual data analyses » Aggregated data across multiple systems,
* |dentify individual contribution to CDPs sites, and teams
* Only shared with partner who supplied * Publish analysis results without revealing
data every 6 months’ proprietary data every 6 months?

1) Data exchange may happen more frequently based on data, analysis, and collaboration
2) Results published via NREL Tech Val website, conferences, and reports
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Approach: Data Templates

Data Templates

Aggregation requires multiple partners providing the same type of data

NREL templates in the latest California Energy Commissions Grant Funding
Opportunity GFO-15-605

o Proposed awards announced in Feb 2017

o $33 million, 16 stations (1 Air Liquide, 8 First Element, 7 Shell)
e Stations also reporting through DOE contracts
* NOT static

o Updated as needed (station downtime, fueling performance)
o Modified for other uses (ex. Mobile Fueler)

. 1
Maintenance

Eootnotes:
Template last updated on May 4. 2016 (NREL] r [ Recard all zcheduled and unschedule maintenance for the infrastructure and provide notesicomments regarding observations made during maintenance
Data should be from reporting quarter
F (2 Pick anitem from the supplied list. Add new items as needed
Calendar Cluarter [ex. 21 saw cadvnaar queannar Fields designated with a purple color are optional under GFO-15-605.
Site Mame T replaces Category [lew replaces Maintenance Tur replaces Failure Mode [ew / [l [ew
Drate of IF ghill available,
Repair, station unavailability | station performance
i Replacement Cormnponent Marmne Subsystern® Component? Action? Causze’ EFrect? N [hours] affected [hours] 4 Categary®
MATERIAL
Example: Main Coolant THERMAL DEFORMIDEGRADEF& thermal
1 10/S/z004 Pump MANAGEMENT PUMP REPLACE TIGLE FUMCTIOMNALITY LOST 12 a management
2
3
a4
5
5
ns

Site Summa Site Log Storage & Delve Compression .~ Dispensing " Fuel Log
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Collaborations

Data Requirements > Data Reporting > Analysis Results > Feedback

STATION FUNDERS
California Energy Commission STAT'ON PROVIDERS

California Air Resources Board Air Liquide

Air Products
California State University Los Angeles
First Element
H2 Frontier
ORGANIZATIONS finde
Proton OnSite

California Fuel Cell Partnership Shell

IPHE and HySUT
Gas Technology Institute
H2USA
H2FIRST
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Approach: Hydrogen Station.locations

: © T U o Alternative Fuels Data Center
. - (AFDC) - U.S. H2 Stations
i gl e : * 35 public stations on AFDC where
—— 2 anyone can fill (subject to prior
LR Flrona authorization, station activated,
e ki OEM approval, includes retail)
p—— | 27 retail stations (Point of Sale).
Include private stations ° Only in CA.

Include planned stations

* 4 northeast stations soon

Payment All

Limit results to within | 5 miles

o Station Status
DSyImar National Forest
A WL Public Retall Stations H70 H35
Qo DPacul La Crescenta
R . . ore . JVan Nuyst ©r5 Altadena Costa Mesa (Soft
* AFDC links to station availability using CaFCP- e, 1 even Opening)
istHal@vood | # south Pasadena pecheCuzal .
SOSS 50 Loi'% ANGEL-ES'@ E'Montea GWBStQ;‘vina Dlamond Bar
“Huntington Park _Ei';:n ﬁiveta__- 4 . Harris Ranch
H H HH Harbor City Mebtahi Chevron
o MObIIe phone avallablllty for both q i 215mi-258{]0yWestemAve @ e
BhiadhaufMfmiallone 11 - Hayward (Soft
{ oy I o i
fausrcs ;ﬁ.kew;nﬁ:rﬂeh Grove X -oOrange Openmg)
Harbor City L g "0 %1 Tushin . .
Long BEACH. . . @ J La Canada Flintridge
- g, (Soft Opening)
. o Irvingg
Huntington Beach v |
Newport Beach ajiso Visjo, Lake Forest (Soft

Opening)
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Hydrogen Station Count (serving.on-road vehicles)

e 61 stations in U.S.

o 35 “Public” Stations
— 27 “Retail” Stations

» Stations providing performance data | mm
o 26 retail stations
o 9 non-retail

Photos: NREL
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Approach: Analysis Categories

Deployment

Performance

Reliability
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Approach: Separating out Retail.Stations

Composite Data Products

Qetail Stations All Stations >

* Most recent * Includes retail and
* Sell H2 by the kg demonstration stations
* No special approval, * 81 CDPs

any OEM FCEV can fill
 Credit card
e 81 CDPs
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Accomplishment: Separating.out.Retail.Stations

Hydrogen Dispensed By Region_- Retail Stations

50 Cumulative Hydrogen Dispensed
L_ISouthern California Northern California = 30,622 kg

45 By Year Southern California = 76,610 kg
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Accomplishment: Example — All. Stations

Hydrogen Dispensed By Regi
50 § EfINorthern Cali.forni.a Cumulative Hydrogen Dispensed
L__JSouthern California Northern California = 34,829 kg

Southern California = 157,552 kg
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Cumulative Number of Stations

70
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(3]
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w
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S
NREL cdpRETAIL_infr_10

Cumulative Stations - Retail Stations

I I I I I I

[
[ ]Retired

[ |Future
Bl Current

Retail stations ramping up.
- 2017Q1: 26 Open, 36 more planned.

Created: May-08-17 12:36 PM | Data Range: 2014Q3-2016Q4
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Station Types

Hydrogen Station Type - Retail Stations
Delivered On-Site Other Projects | —Retired
[__|Future
I Open

w
o

N
(3]

N
o

-
(3]

Number of Stations
>

Q
c,°‘° e Although most stations are compressed H2 delivery, we
also have liquid delivery and onsite electrolysis.

Created: May-05-17 3:35 PM | Data Range: 2014Q3-2016Q4
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Accomplishments and Progress:

Hydrogen DispensedsbysQuarter

Hydrogen Dispensed By Quarter - Retail Stations
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Created: May-05-17 3:36 PM | Data Range: 2014Q3-2016Q4 Note: Colors represent individual stations

Retail stations dispensing significantly more each quarter
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Accomplishments and Progress:

Capacity. Utilization

Station Capacity Utilization Trends by Quarter - Retail Stations

100 -
—® Individual Site' |Number of Stations = 26 Total | Range of Station Capacities®
== Average of All Sites?
90 - ‘Total H2 Dispensed = 107,231 kg‘
L+ +
80 - ‘
)
o~
&r 70 [ L L L L L L
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c Maximum Daily Fueling Capacity (kg)
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© ° ° ° ° oge ° e o °
N As stations dispense more, their capacity utilization is increasing
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e
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©
o
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<
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]
e s —
0 L - ® : !
2015Q1 2015Q2 2015Q3 2015Q4 2016Q1 2016Q2 2016Q3 2016Q4
Quarters
" Trendlines connect continuous quarters of operation for a single station. Gaps in trendlines represent quarters in which
a station was offline or missing data. Each station is represented by a unique color.
2 Average quarterly utilization only considers quarters when at least one fill occurred.
NREL cdpRETAIL_infr_44 3 Station nameplate capacity is as reported to NREL and reflects a variety of system design considerations including:
Created: May-08-17 8:39 AM | Data Range: 2014Q3-2016Q4 system capacity, throughput, system reliability, and maintenance. Actual daily usage may exceed nameplate capacity.
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Accomplishments and Progress:

Monthly Averages.for,700bar Fills >1kg with Pre-Cool of-40C

Monthly Averages for 700bar Fills >1kg with Pre-Cool of -40 C (SAEJ2601)
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NREL cdpRETAIL_infr_57
Created: May-08-17 9:50 AM | Data Range: 2014Q3-2016Q4

Time to fill is decreasing to 3.8 minutes on average.
Average amount filled = 3.1 kg
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Accomplishments and Progress:

Fuel Delivery. JTemperature

Fuel Temperature at Receptacle (°C) 30 sec after start of fill!

30 -
Measurement is downstream of receptacle instead of

20| at breakaway but shows fuel temperature outside ¢
G 10l limits for type of fill.
~ [ J [ ]
o
o
o
€10 - : g
()
()

-20 - s °
s i 0

— |
-30 -
* |
H
-40 ‘ I
T40 T30 T20

Nominal Fuel Delivery Temperature

1. SAE J2601 (2014) defines fuel delivery temperature as measured near the dispenser breakaway. See
paragraph 4.21. Temperature data here are from HyStEP tests measuring fuel temperature just
downstream of the receptacle. SAE J2601 requires that fuel delivery temperature reach the limits shown in
blue above within 30 seconds of the start of fueling.

NREL cdp_infr_77
Created: Apr-20-17 11:29 AM | Data Range: 2014Q4-2016Q4
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Accomplishments and Progress:

Daily Fueling-by-Month="Retail Stations

Daily Fueling Amounts Over Time - Retail Stations

I I I I I I I I | \ T | \ | | \ | | \
*Daily Average per Month‘ . :
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NREL cdpRETAIL_infr_82
Created: May-08-17 9:12 AM | Data Range: 2014Q3-2016Q4 *Daily average only includes days with fills.
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Accomplishments and Progress:

Maintenance-by-Equipment Type — Retail Stations

Most maintenance is now on dispensers instead of compressors.
Chiller maintenance increased (stations now fill at -40 C).

Maintenance by Equipment Type - Retail Stations

Classified Events
Total Events' = 1,827 Total Hours' = 6,217
Idispenser

63% unscheduled 51% unscheduled

5%

entire

compressor
41%

19% chiller

B N | e

safety
events
0,
19% 26%
MISC includes the following failure modes: thermal management,
. iority panel, storage, station other, air, electrical, other
multiple priority
systems . 230  Event Count
NREL cdpRETAIL _infr_21 1. Total includes classified events (plotted) and unclassified events.

Created: Mar-24-17 1:50 PM | Data Range: 2014Q3-2016Q4
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Accomplishments and Progress:

Dispenser-Maintenance Cause and Effects

Maintenance Causes and Effects - Retail Stations

Preventative Maintenance accounted for 35% of all events.
S u bsystem . D IS P E N S E R Suppressed in the plot to show detail for other causes.
Component: ENTIRE

10 new CDPs similar to this one for different components
Preventative Maintenance accounted for 35% (not shown)

N w
o o

% of Events
>

COMMUNICATION ERROR
FAILED PART

OPERATOR ERROR

OUT OF CALIBRATION

PRESSURE LOSS

SOFTWARE BUG

UNDETERMINED

UPGRADE

ENVIRONMENTAL FACTORS

ALARM

DATA ERROR
FUNCTIONALITY LOST
H2 LEAK

NA

UNDETERMINED

Causes Effects

NREL cdpRETAIL_infr_67
Created: May-08-17 9:05 AM | Data Range: 2014Q3-2016Q4
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Accomplishments and Progress:

Failure Rates.by-kgDispensed (bathtub curve
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Created: Apr-24:§E;:50f '::AE|T§;:::;;? 2014Q3-2016Q4 kg H2 Dispensed
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Accomplishments and Progress:

H2 Qualit

6 H2 Quality - Retail Stations
T T T ‘ ‘ ‘
Small data set shows 1 high
HC (ok since it’s methane) and O for Tl HC = 35 (Methane = 3.2 ok per SAEL2715)
5 B 1 high NZ during N2-170, Station Mode = Commissioning
o S
g commissioning
2
o4
(14
[72]
2
Q.
E3
©
(7]
o
o
5oL
2
£
=
Z
1L
0 | | |
oS a¥ e o2 oS ed e s
N> N2 N2 N2 O O O O
Q Q Q Q Q Q Q Q
Vv v Vv Vv Vv Vv % Vv
Values are in micromole/mole, except for particulate size (Psize) in micrometer. Only values that exceed SAE J2719
Cronton: May-O;?;:j)jp:;TADlaLt_ai;:;::: soriasaoreas  Quideline are shown in text. Left edge of text box aligns with sample date.
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Accomplishments and Progress:

Carbon Monoxide Measurements — Retail Stations

Impurities (Retail Stations) - Carbon Monoxide
I I

4 [ I [ |
Bl Delivered Compressed
M Delivered Liquid
B Delivered Pipeline
[IOnsite Electrolysis
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e
n e 'S
2 I 3 7
o E 2
0 - N~
£ o N
> T w
Zz o <
c n
| |
1 10 Total Samples —
--Not Detected Summary--
Delivered Compressed; Onsite Electrolysis 1 Sample(s)
--Not Measured Summary--
Delivered Compressed; Onsite Electrolysis 2 Sample(s)
0 | | | | | | |
Q&k nd 0-0.5 0.5-2 210 10-50 50-100 100-150 150-200 > 200
NREL cdpRETAIL_infr_79 Measured Impurlty [ppb]

Created: May-08-17 12:14 PM | Data Range: 2014Q3-2016Q4

Individual constituent CDPs show range of values at stations. Here CO is well below limits but is
useful for fuel cell developers to see what their equipment will be exposed to at these stations.
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Accomplishments and Progress:

Safety. Reports-by-Primary Factors

Safety Reports Primary Factors - Retail Stations

' ' ' Il Inadequate Training, Protocol, SOP
[ INot Defined

Incident -

Near Miss Items include:
Not following procedures
Hydrogen leaks - dispenser, thermal mgmt

Severity

Minor H2 Leak |- .

0 5 10 15 20 25 30 35 40 45
Number of Reports

An Incident is an event that results in:

- a lost time accident and/or injury to personnel

- damage/unplanned downtime for project equipment, facilities or property

- impact to the public or environment

- any hydrogen release that unintentionally ignites

- release of any volatile, hydrogen containing compound (including the hydrocarbons used as common fuels)
A Near Miss is:

- an event that under slightly different circumstances could have become an incident

- any hydrogen release sufficient to sustain a flame if ignited
A Minor H2 Leak is:

- an unplanned hydrogen release insufficient to sustain a flame, and does not accumulate in sufficient quantity to ignite

NREL cdpRETAIL_infr_31
Created: Apr-19-17 4:28 PM | Data Range: 2015Q3-2016Q4
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Accomplishments and Progress:

Electricity. Usage perkg Dispensed

Electricity Usage - Retail Stations
I [

[
O Compressed Delivery

¢ Liquid Delivery
# Onsite Electrolysis;Compressed Delivery

Station kWh/kg drops as more H2 dispensed

0 500 1000 1500 2000 2500
NREL cdpRETAIL_infr 78 Monthly Amount of Hydrogen Dispensed [kg]

Created: May-08-17 1:07 PM | Data Range: 2014Q3-2016Q4

Only 70MPa fills included.
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Accomplishments and Progress:

Sampling.of Results—Retail'Stations

Histogram of Fueling Rates

(non-retail stations)

Fueling Rate Average 0.82 kg/min
; Fueling Amount Average 2.86 kg
""""""""""""""""""""" Fueling Time Average 3.6 min
Compressor Energy Average 3.65 kWh/kg
Total Hydrogen Dispensed 107,231 kg
(26 Stations)
Electrolyzer Energy Average 62 kWh/kg

Maintenance Hours Average

23 hours/month

Fueling Final Pressure Average

779 bar

Fills per H2 Leaks Average

289 Fills per H2 Leak
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Accomplishments and Progress:

CDPs.available:b

topic

&

EE NREL: Hydrogen and Fus X

(6 ‘(Dwww.nrel.gov/hydrogen/infrastructure-cdps-retail,htmI w @ B8 :
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Hydrogen & Fuel Cell Research

4 Hydrogen & Fuel Cells

Research Home

Projects

Fuel Cells

Hydrogen Production &
Delivery

Hydrogen Storage
Manufacturing

Market Transformation
Safety, Codes, & Standards
Systems Analysis
Technology Validation

~Fuel Cell Electric Vehicles

- Fuel Cell Buses

~Early Fuel Cell Markets

-~ Fuel Cell Technology Status

~Hydrogen Fueling
Infrastructure

- Stationary Fuel Cell Systems

~Hydrogen System
Components

Success Stories
Research Staff

Search NREL.gov SEARCH

WORKING WITH US v

1977 - 2017

ABOUT v RESEARCH v CAREERS v

£ printable Version

Next Generation Hydrogen Station Composite Data Products: Retail

Stations
The following composite data products (CDPs) focus on next generation hydrogen stations and include data from
retail stations only. Also view CDPs for all stations (retail and non-retail combined).

Deployment
o Cumulative Number of Stations [%]
CDP RETAIL INFR 10, 12/21/16
« Hydrogen Stations by Type %
CDP RETAIL INFR 11, 12/19/16
o Hydrogen Station Timeline %]
CDP RETAIL INFR 27, 12/19/16

Safety
» Safety Reports Primary Factors [
CDP RETAIL INFR 31, 12/20/16
« Safety Reports by Equipment Involved [%]
CDP RETAIL INFR 32, 12/20/16
Safety Reports by Quarter %]
CDP RETAIL INFR 33, 12/20/16
« Safety Reports by Event Description [%]
CDP RETAIL INFR 34, 12/20/16
o Mean Fills per Hydrogen Leak [%]
CDP RETAIL INFR 48, 12/07/16
» Mean Hydrogen Dispensed per Hydrogen Leak [%]
CDP RETAIL INFR 54, 12/07/16
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Accomplishments and Progress:

Responses.to-PreviousYear Reviewers’ Comments

e Reviewer comment: Confusion about station count

o There are 27 retail stations (OEMs most interested in this
number)

o Performance data from 26 current retail stations and 9
non-retail stations

* Reviewer comment: Unsure NREL can manage increasing
amount of data

o We have setup several new automatic data capture and
analysis routines in our NREL Fleet Analysis Toolkit (in
Matlab).

* Reviewer: Looking forward to the new stations and the
separation of retail vs. demonstration.

o Now have separate CDPs for “Retail” Stations and “All”
Stations
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Proposed Future Work

* Analysis and CDP publication

o Complete data analysis and publish results
— Calendar 2017 Q1 and Q2
— Calendar 2017 Q3 and Q4
 Update data collection, analysis and feedback
o Add availability of stations

o Work with station providers to deep dive into specific issues as they
arise for feedback to research

o ldentify needs for future stations
o Increase international collaboration

Any proposed future work is subject to change based on funding levels.
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Summary

 Relevance
o Independent validation of hydrogen infrastructure

 Approach
o Collaborate with industry partners and agencies involved in hydrogen infrastructure
o Continue to develop core NFCTEC and analysis capability and tools
o Leverage years of analysis and experience from hydrogen demonstrations

 Accomplishments and Progress
o Analyzed performance data from 35 stations
o Performed detailed reviews of individual results

o Published results via CDPs that cover topics of station daily utilization compared to
maximum demonstrated capacity, maintenance, fueling performance, operation
costs, and efficiencies

 Collaborations

o Working closely with industry and government partners to validate methodology
and with key stakeholders to ensure relevance and accuracy of results

e Future Work

o Complete analysis of hydrogen infrastructure data and publish every 6 months

o ldentify new opportunities to document hydrogen infrastructure progress and
feedback results to researchers
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Thank You!

DPs available at
www.nrel.gov/hydrogen/proj_tech_validation

AENT | ENIW

Hydrogen & Fuel Cell Research

4 Hydrogen & Fud Cells
Reszarch Home

Projects.
Fudl Calls

Hydvogen Production &
Delivery

Hydrogen Storage
Manufac

ring
Market Translesmatian
Safery, Codes, & Standards
Systems Analysis
Technalagy Vaidation

Fusi Cell Vehizle Leamning
Demanstration

Fusl Call Bus Bvalustions

Early Fusl Call Market
[

Fusl el Technology Statas
Analyzis

Mydragen Fuding
Irdrattrisctare Anabes

Stabonary Fusl Cell Systems
ysis

Success Slories
Remsmarch Suafl
Facilitios

Working with Us
Lnergy Analysis & Tools
Fublications

News

Fuel Cell and Hydrogen Technology Validation
Technalogy validation is defined as
ifl i that a
systém technical targes hava been
met under realistic operating
conditions. The NREL technalogy
validation team works on validating
tydrogen fuel cell electric vehicles;
trydrogen fusling Infrastructura; and
fuod coll use In eary market 1
applications such a5 material 1 !
handiing, backup pewer, and prime
power applications. The team also
analyzes the current status of state-
of -the-an laboratory fuel cell
technologies, with a facus on
performance and durability, This
WeTk SUpports the Department of
Energy's hydrogen and fus! cell
technology validation activity.

Map C Fuel Cell usage for Backup
Power with Grid Outages

Leamn how NREL
developed the

geegraphical
lizast

L= or view the
animation, whi
covers Janual
2010 to De
203,

Technaloqgy validation projects invelve gathering extensive data from the systems ai
world conditions, analyzing this detailed data, and then comparing results to techay
data ks protected by NREL. analysis results are aggregated into public results cal
These public results show the status and progress of the technology, but don't

Emponents under real
targets. While the raw
omposite data products,
tify Individual companies.

www.nrel.gov

NREL
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Click on the application type to see project highlights, analysis results, an

iled reports and presentations
from the hydrogen and fuel cell technology validation efforts underway ai :

vehicles Buses Backup Power

BACKUP POWER

operated by the Alliance for Sustainable Energy, LLC

Office of Energy Efficiency and Renew


www.nrel.gov/hydrogen/proj_tech_validation

Technical Back-Up Slides



Accomplishment: Fueling Final.Pressures

Fueling Final Pressures - Retail Stations
7r 350 bar Fills (200 to 450 bar) 700 bar Fills ( > 450 bar)

450 bar*

5 Avg Final Pressure = 338 bar
% of Fills > 350 bar = 40%

‘3 Number of Fills = 1785

c

2

w4

2 Average pressure at end of fill:
] sl Low pressure fills: 338 bar

% High pressure fills: 779 bar

=S

0
200 250 300 350 400 450 500 550 600 650 700
Final Pressure [bar]

*The line at 450 bar separates 350 bar fills from 700 bar fills. It is slightly over
the allowable 125% of nominal pressure (437.5 bar) from SAE J2601.

NREL cdpRETAIL_infr_09
Created: May-08-17 8:58 AM | Data Range: 2014Q3-2016Q4
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Average
A Nominal

Avg Final Pressure = 779 bar
% of Fills > 700 bar = 93%
Number of Fills = 29426

800 850 900



Accomplishment: H

Dispensed Hydrogen per Day of Week - Retail Stations

20 - =100
I H2 Stations [%] - Most hydrogen is dispensed Monday through Friday
-O-Gasoline Station [%]"
Individual Stations [kg/day]
—e— Average of Stations [kg/day] max station avg: 80 kg/day
15 - —75

Dispensed Fuel [% of total]
)
[

(3}
[

0
Sun Mon

NREL cdpRETAIL_infr_05
Created: May-08-17 8:50 AM | Data Range: 2014Q3-2016Q4
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1. Chevron weekly demand profile "Hydrogen Delivery Infrastructure Options Analysis", T. Chen.
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Number of Fueling Events per Time of Day - Retail Stations

Bl H2 Fueling

© Gasoline Profile’

o O
o)
S

8 — |Number Included
35,935 fills

Number of Fills [% of Total]
w H (3, ] (2] ~
I [ I I I

N
I

10 ~ H2 peaks around noon vs late afternoon for Gasoline

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time of Day [hours]

NREL cdpRETAIL_infr_15

Created: May-08-17 9:00 AM | Data Range: 2014Q3-2016Q4 . 3 . . .
1. Friday Chevron profile "Hydrogen Delivery Infrastructure Options Analysis", T. Chen, 2008.
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Accomplishment: Station Capacity.Utilization

Station Capacity Utilization - Retail Stations

100
90 Stations are dispensing well below their stated || 4 Maximum Daily Utilization
capacity B Maximum Quarterly Utilization?
80 - ’ -Average Daily Utilization?
< 70
- Note: The focus for early stations
. . .
§ 60 ‘ is geographic coverage
®©
N
.‘._:
>
2
[T
®
o
®
(&)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Station (Sorted By Increasing Station Capacity)

'Station nameplate capacity reflects a variety of system design consderations including system capacity, throughput,
NREL cdpRETAIL_infr_06
Groatod: May 5817 8:52 AM | Dats Renge: 2014Q3-201604 system reliability and durability, and maintenance. Actual daily usage may exceed nameplate capacity.

Maximum quarterly utilization considers all days; average daily utilization considers only days when at least one filling occurred
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Accomplishment: Maintenance. labor.Hours by Month

Maintenance Labor Hours By Month - Retail Stations
I
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NREL cdpRETAIL_infr_28

Created: Apr-24-17 10:23 AM | Data Range: 2014Q3-2016Q4 Stars represent individual station

maintenance hours in a given month.
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